Suppressed expression of autophagosomal protein LC3 in cortical tubers of tuberous sclerosis complex.
Tuberous sclerosis complex (TSC) is characterized by benign tumors and hamartomas, including cortical tubers. Hamartin and tuberin, encoded by the TSC 1 and 2 genes, respectively, constitute a functional complex that negatively regulates the mammalian target of rapamycin (mTOR) signaling pathway, eventually promoting the induction of autophagy. In the present study, we assessed the induction of autophagy in cortical tubers surgically removed from seven patients with TSC in comparison with five controls of cortical tissue taken from non-TSC patients with epilepsy. Immunoblotting demonstrated a marked reduction of LC3B-I and LC3B-II in tubers relative to the controls. In tubers, strong, diffuse and dot-like immunoreactivity (IR) for LC3B was observed in dysmorphic neurons and balloon cells, but LC3B-IR in other neurons with normal morphology was significantly weaker than that in neurons in the controls. Immunoelectron microscopy revealed diffuse distribution of LC3B-IR within the cytoplasm of balloon cells. The dot-like pattern may correspond to abnormal aggregation bodies involving LC3. In an autopsy patient with TSC, we observed that LC3B-IR in neurons located outside of the tubers was preserved. Thus, autophagy is suppressed in tubers presumably through the mTOR pathway, and possibly a pathological autophagy reaction occurs in the dysmorphic neurons and balloon cells.